Abstract-Exploring
INTRODUCTION
With the development of sciences and technologies and the rapid increasing world populations, the degree of human activities are getting more and more serious, and the influences of mankind has become the key factor to drive modern landscape change in the earth [1, 2] . Integrating the aspects of human activity into the research fields of landscape ecology also became one of the most important challenges and issues in modern earth sciences. As an interdisciplinary subject of geography, ecology, biology and related environmental sciences subjects, landscape ecology is the science of studying landscape pattern (i.e. spatial structure), landscape process (i.e. ecological function) and the dynamics of landscape pattern and process over time driving by physical elements and human activities. As the hot topics on interpreting the relationship between landscape pattern and ecological process in landscape ecology, studies on the characteristics of landscape dynamic changes could well reveal the mechanism of landscape evolvement, evaluate ecosystem service function and simulate the trend of ecological process [3, 4, 5] . In arid regions on the earth, water resource is the elemental driving force for all ecological processes. Meanwhile, water is also one of the most active factors in arid environments. Owing extremely uneven distributing of water resource in spatial scale, two kinds of quite different landscapes of oasis and desert could exist synchronously in arid environments. As the special synthesis of man and nature, oasis landscape is not only the main area of human activities, but also the most ecologically sensitive area, especially influenced by water factor. Therefore, the dynamics of oasis landscape are obviously affected by the local conditions of water resources. This study will focus on the analysis of landscape spatial pattern changes for Ejina natural oasis landscape under the policy of the surface water allocation in Heihe river basin. The Heihe river is the 2 nd longest arid inland river in China. During the past few decades, especially before 2000, increasing local populations and social-economic development resulted in sharp reduce of water resource. Consequently, a lot of serious ecological and environmental problems occurred throughout the watershed. Especially for the Ejina natural oasis, which is in lower reaches of Heihe river basin, and it was dying because of no water resource distributed from the upper reaches for several years [6] . between natural oasis landscape pattern dynamics and hydro-ecological processes in human-dominated watershed? All above questions could be answered by investigating this area. This area could definitely provide an ideal site to facilitate interdisciplinary research on the relationship between water and water-related natural systems and human society. Therefore, this study will aim at the landscape spatial pattern changes which have been extensively modified by human activities, interpret the relationship between human activity (that is program of surface water allocation launched by government) and the ecological response of the natural environment (that is natural oasis landscape dynamics).
II. MATERIALS AND METHODS

A.
Study area The Heihe river is rising from the southern Qilian Mountains, Tibet plateau and is flowing northward to Juyan lakes in Ejina oasis (Fig. 1) . The overall length and watershed area of Heihe river is about 821 kilometer and 143,000 square kilometer respectively. Before 2001, especially during 1980s~2000, owing to the uneven surface water distribution over the entire watershed, the whole Heihe river basin was facing increasing environmental problems and ecological degradation. Especially for the area of the lower reaches of Heihe river basin, the Ejina natural oasis is at the edge of disappearing. The study area of Ejina oasis is a natural oasis with about 30,000 square kilometer located in lower reaches of Heihe river basin. It has a typical continental climate with about 40 millimeter annual precipitation and about 3,500 millimeter annual evaporation. So it is a typical arid region with high evaporation and little rainfall. There are two major branches of Heihe river in Ejina oasis, one is the West Ejina river flowing to West Juyan Lake and the other is the East Ejina river flowing to East Juyan Lake.
Facing degradation and desertification of Ejina oasis, the Chinese government had carried out a strategy of surface water allocation in the Heihe river watershed. An official department of Heihe Watershed Management Bureau was established in 1999. The Bureau launched the first water allocation in 2000, the core Ejina oasis was irrigated for the first time in 2001. And the East Juyan Lake and West Juyan Lake were firstly filled in 2002 and 2003 respectively. Since August, 2004, till present, East Juyan Lake has gained and maintained about 40 square kilometer water area. Before and after the surface water was allocated from the upper reaches of Heihe river, the local ecological conditions, especially for the water resources, were quiet different. were collected to analyze the characteristics of oasis landscape spatial pattern dynamics over the past few decades. In addition, the statistical annual runoff data (1987~2009) prepared by Water Conservation Bureau of Ejina Banner were collected to explore the relationship between the oasis landscape pattern change and annual surface water allocation quantity.
C. Landscape pattern analysis
Based on remote sensing images, three landscape types and ten landscape classes were classified as the dominate land use type: oasis landscape (dominated by riparian forest, riparian shrub, water, saline and urban area), desert landscape (dominated by desert shrub, desert grassland, Gobi and sand) and others (i.e. hills and dried lake) ( Table I) Table II is the statistics about the area and the percentage of different landscape class in Ejina oasis during past 20 years.
III. RESULTS AND DISCUSSION
A. Statistical analysis of landscape types
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We st Eji n Ri ver E a s t E ji n R iv e r West Juyan Lake East Juyan Lake Q i l i a n M o u n t a i n s [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] . For the first stage, one of the obvious change is from the oasis vegetation types, the riparian forest reduced by about 45%, but the riparian shrub expanded by about 35%; And for the desert vegetation types, the area of desert shrub increased by about 26% but the area of desert grassland shrank by about 15%; The water area reduced by more than 90%. But for the class of Gobi and sand, though they had only 0.77% and 60.74% increasing ratio respectively, their absolute areas increased about 9,700 and 6,900 square hectometer accordingly, these changes were huge for Ejina oasis during 1987 to 2001. And for the second stage from 2001 to 2009, it seems that all the changes were in an opposite direction compared with the changes in the first stage. First, oasis vegetation of riparian forest expanded almost 90% from 2001 to 2009. Second, water area increased by nearly 8,000 times. For the other oasis vegetation of riparian shrub, it had a little reduction by about 5%. And for the desert vegetation, desert shrub reduced by about 18% and desert grassland increased by about 19%. But, similarly, for the classes of Gobi and sand, though they only had about 4% and 6% decrease respectively, the absolute decrease area were about 47,500 and 1,138 square hectometer respectively. It was also great changes for Ejina oasis during this period. 
B.
Landscape spatial pattern change Figure 3 shows how Ejina natural oasis landscape pattern was changing on spatial scale (Fig. 3) . Among these changes, two of them should be noticed, one is the change from all other classes to oasis vegetation (riparian forest and riparian Table IV and Fig. 4 show the statistics of landscape indices changes. From this table and figure we can see that all the landscape indices were also changing in an opposite direction for two different periods. Among these changes, the indices of Average patch area, Contagion and Dominance were increasing during 1987~2001 but were decreasing during 2001 to 2009. And the opposite changes could be observed from Edge density, Shannon-Weaver diversity and ShannonWeaver Evenness. All these changes show that before and after 2001, the landscape diversity and the landscape stability for Ejina oasis were quite different. Before 2001, the landscape diversity and landscape ecological stability became degraded, but after 2001, they got improved.
C. Landscape metrics analysis
D.
General analysis of relationship between landscape change and surface water allocation Generally, all landscape changes have two kinds of driving forces, nature elements and human activities. Based on our previous research results, the hydrological factors are the most key driving force for the Ejina oasis landscape change, including surface water resource and ground water table [8] .
The ground water table is mostly influenced by the surface runoff water. And the surface runoff water resource is finally influenced by human activities, such as increasing population, social and economic development, and water resource management. According to the statistical annual runoff data (1987~2009), the water resource management especially for the surface water allocation is the crucial factor for Ejina oasis landscape change during the past 20 years. IV. CONCLUSIONS Before and after water allocated in Ejina oasis, the classes of oasis landscape type decreased during 1987-2001 and increased during 2001-2009, but at the same time, the classes of desert landscape type changed to an inverse direction. Moreover, landscape diversity and ecological stability for Ejina oasis after water allocated was much higher than before water allocated. And finally, Ejina oasis landscape spatial pattern changes were generally related to surface runoff water allocation in the whole Heihe river basin.
